General Information
All reagents and solvents were reagent grade, purchased from commercial sources and used without further purification. FT-IR spectra were collected on an ABB Bomem FTLA 2000-104 spectrometer with KBr pellets in the 400-4000 cm -1 region. Solution nuclear magnetic resonance (NMR) spectra were recorded on an AVANCE III (400 MHz) instrument at 298 K using standard Bruker software, and chemical shifts were reported in parts per milion (ppm) downfield from tetramethylsilane. Solid-state 13 C cross-polarization magic-angle spinning (CP/MAS) NMR measurement was performed with a Bruker AVANCE III 500 spectrometer. UV-Vis absorbance spectra were collected on a UV-3600 Plus UV-VIS-NIR spectrophotometer. Scanning Electron Microscopy (SEM, HitachiS-4800) accompanied by Energy dispersive X-ray spectrometry (EDX, accelerated voltage: 20 kV) was used to study the morphology and element distribution of the samples. Transmission electron microscopy (TEM) images were obtained on a JEOL model JEM-2100 microscope. The X-ray photoelectron spectra (XPS) were carried out by Multifunctional imaging electron spectrometer (Thermo ESCALAB 250XI), from which can analyze the composition of elements. The nitrogen sorption isotherms and pore-size distribution curves were measured at the temperature of liquid nitrogen (77 K) by using an automatic volumetric adsorption equipment (Mircomeritics, ASAP2010). Thermal gravimetric analysis (TGA) measurement was performed on a TGA/1100SF thermo grabinetric analyzer. Powder X-ray diffraction (PXRD) dates were collected on a D8 Advance Xray diffractometer (Bruker AXS Germany) with Cu Kα radiation at 40 kV 200 mA with scanning rate of 2°·min -1 (2θ) at room temperature. Gas chromatography (GC) analysis was conducted on a Shimadzu GC-2010 instrument equipped with a HP-5 column (30 m × 0.25 mm, Hewlett-Packard) with dodecane as an internal standard.
GC-MS analysis was conducted on a Shimadzu GC-MS-QP2010 instrument equipped with a Restec-5HT column (30 m × 0.25 mm, Hewlett-Packard).
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Catalytic reactions
The reactions were carried out in a three-necked flask reactor (5 mL). Heteroarene boronic acid (2 mmol), aryl bromide (2 mmol) were dissolved in 5 mL of DMAc, K 2 CO 3 (2 mmol) as the base, and then the mixture was stirred at 130 °C for 12 h under aerobic environment with 0.005 mmol of catalyst. The samples of the reaction mixture were analyzed by GC-MS using a Restec-5HT capillary column and a flame ionization detector (FID). To ensure the accuracy of the data, yield is the average of two parallel reactions. After the completion of the reaction, the bifunctionalized catalyst material was separated by filtration and washed with toluene, THF, and Et 2 O, and then was reused for the above one-pot tandem reaction.
To verify that the Pd-porphyrin sites in PPOP-1(Pd) only catalyzes the Suzuki coupling reaction, and the Pd-imine center only catalyzes C-H activation. Two catalysts with one type of catalytic sites PPOP-1(Pd 0.5 ) and PPOP-1(Zn 0.5 Pd 0.5 ) were designed for control experiments. PPOP-1(Pd 0.5 ) containing only Pd-porphyrin catalytic site was synthesized by reacting of metal palladium porphyrin with acenaphthenequinone. PPOP-1(Zn 0.5 Pd 0.5 ) containing only Pd-imine site was constructed by reacting of catalytic inactive zinc porphyrin with acenaphthenequinone, and subsequently post-modifying with PdCl 2 to form Pd-imine one type of catalytic centers. In addition, two homogeneous catalysts TPP(Pd) and ANB(Pd) were synthesized to compare the catalytic performance with the heterogeneous catalyst PPOP-1(Pd). This compound was prepared by the method described in the literature with slight modifications. [S1] To a 100 mL round bottom flask equipped with a stir bar and condenser was added the 4-nitrobenzaldehyde (11 g, 0.073 mol) and acetic anhydride (12 mL, 0.127 mol) under a nitrogen atmosphere. The solids were dissolved in 50 mL of propanoic acid. The solution was then refluxed, to which pyrrole (5 mL, 0.172 mol) was added slowly. After refluxing for 4 h, the resulting mixture was cooled to give a precipitate which was collected by filtration, washed with H 2 O and methanol, and dried under vacuum. The resulting powder was dissolved in pyridine (25 mL) which was refluxed for 1.5 h. The reaction mixture was then cooled. The precipitate was collected by filtration and washed with acetone to give 5, 10, 15, 20-tetrakis (4-nitrophenyl) porphyrin as purple microcrystals with a yield of 17%. The product (2.5 g) was dissolved in concentrated HCl (20 mL), to which was added SnCl 2 (7.0 g, 29 mmol), and concentrated HCl (65 mL) dropwise. The resulting mixture was stirred at room temperature for 2.5 h, then stirred at 80 °C for 0.5 h, and chilled to 0 °C. Gray solid was obtained via vacuum filtration, followed by de-acidification with aqueous ammonia. Finally, the raw product was purified by soxhlet extraction with chloroform to gain violet TAPP with a yield of 37%. FT-IR: ν max 3444, 1622, 1514, 1384, 1180, 1128, 1043, 804 
Synthesis of PPOP-1
A Pyrex glass tube was charged with TAPP (33.7 mg, 0.05 mmol), acenaphthequinone (18.2 mg, 0.1 mmol), 4 mL of toluene, and 0.2 mL of 3 M aqueous acetic acid. This mixture was sonicated for 10 minutes in order to get a uniform dispersion. After being degassed by freeze-pump-thaw technique three times, the tube was sealed. The tube was then placed in an oven at 120 °C for 72 h to obtain a brown precipitate. The resulting precipitate was filtered, washed with anhydrous tetrahydrofuran and extracted by Soxhlet extractor for 24 h. The solid was dried at 80 °C under vacuum for 12 h to gain PPOP-1 with a yield of 74%. FT-IR (powder): ν max 3438, 1722, 1604 1515, 1384, 1180, 1114, 1039, 802 and 690 cm −1 . 13 C CP/MAS: 148. 71, 135.95, 128.87, 120.88, 112.63. S7 
Synthesis of PPOP-1(Pd)
In a typical synthesis of PPOP-1(Pd), the pre-synthesized PPOP-1 (55 mg) and the 
TAPP)
Pd-TAPP was synthesized by a modified method from the literature. [S2] TAPP (100 mg, 0.148 mmol, 1 eq.) and excess palladium chloride (131 mg, 0.74 mmol, 5 eq.)
were refluxed in DMF at 150 o C under N 2 for 3 h. After the mixture was cooled to room temperature, Pd-TAPP was washed with water (3×15 mL) and filtered and evaporated. Finally, the obtained product was dried under vacuum at 80 °C for 12 hours to gain dark purple Pd-TAPP with a yield of 67.2%. FT-IR: ν max 3440, 1625, 1517, 1370, 1180, 1140, 1035, 802 Zn-TAPP was synthesized by a modified literature method. [S3] TAPP (100 mg, 0.148 mmol, 1 eq.) was dissolved in a 1:3 mixture of DMF and CHCl 3 (60 mL total). Then a solution of zinc (II) acetate dihydrate (130 mg, 0.593 mmol, 4 eq.) in MeOH (10 mL) was added. The resulting mixture was heated under reflux for 24 hours. After cooling down, the mixture was washed with water (3×15 mL) and filtered and evaporated. 
Synthesis of homogeneous catalytic compounds
Synthesis of palladium (II) meso-tetraphenylporphyrine (TPP(Pd))
The compound was synthesized by loading palladium(II) on meso-tetraphenylporphyrine (TPP). TPP was purchased from a commercial source. TPP (70 mg, 0.065 mmol) were dissolved in anhydrous benzonitrile (30 mL), then PdCl 2 (23 mg, 0.13 mmol) was added, and refluxed for 3 h under argon atmosphere. After removal of the solvents under reduced pressure, CH 2 Cl 2 (50 mL) was added and the mixture was washed with water (3  50 mL). The organic layer was dried over MgSO 4 , filtered, concentrated, and the residue was purified by column chromatography on a silica gel solutions and NaOH (6 M) solutions. The XPS survey spectrum of PPOP-1(Pd 0.5 ) (Fig. S13a) clearly shows the presence of palladium, carbon, oxygen, and nitrogen. The XPS survey spectrum of PPOP-1(Zn 0.5 , Pd 0.5 ) (Fig. S13b) shows the presence of palladium, zinc, carbon, oxygen, and nitrogen. 
